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IZDUSTBIAL AND SCIENTIFIO RESBARON
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Septenber 9, 1948

Chief of Nava.! Research
Navy Departzent
Washington 25, D. C.

Attention JMechanics and Materials Branch
Desr Sir:

I am onclosing five copise oi The report ouvering the
work done during the month of July, 1948, or "Fundamental Studies
of Ceramioc Materials™. The .report Las been diustributed as
indicated by the diatridution list bound with the report.

The research is onntinuing on the effeot of varying
the charactsr of ths pore struoture on the properties of scveral
burned slumina bodies. The rupture values obtained on speocimexs
matured for 27 hours at 3100°F. did not vary appreciably, fer a
partiouiir sddition of filament, with the change in either the
diameter of the iilament or the type of alumina exmployed.

In the resssrch on iireon bodies, the medilus of
rupture valuas did nct vary widely with change in grain sise of
the raw material or with change in formiug method.

Ws shall be pleassd to have any comments you or your
assooiates or any person reoeiving these reports may oare to
make with regard to the researoh.

Sinoerely,

/m_,?’/.'/um"é’ e @MO’ .

Howard C. Cross

HCC : lkm
Enc. (5)
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SUMMARY

In the study of the effect of warying the oharacter of the pore
structure on the properties of alumina bhodies, apecimens were extruded
from Norton Alundum 385CO and T-61 tabular alumina containing 2-1/2 or
5%, by volume, of orgenizc filaments, 0.00¢ or (.008 inch in diametor.
When the specimens were matured for 27 hours at 310C°F., both the modulus
of rupture and modulus of elasticity values for each alumina body
decreesoad, as expected, with the progressive increase in porosity re-
sulting from the burning out of the diffeient amounts =f the filements.
The rupture values did nut vary appreciebly, for a particular addition
of filament, with the change in either the diamster of the filament or
the type of alumina employed. The porosity waa markedly higher and the
modulus of elasticity lower for a specific tabul:.: alumina structure

than for the ccrrosponding Norton Alundum t.v ~us.
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Preliminary fabriocution studies were mace in the work on ziroon
bodies in whioh the raw material was prepared in two diffsrsnt degrees
of fineness and was formed by dust presasing, plastio extrusion, and siip
cagting. When the specimsns were matured at 3100°F., the modulus of
rupture values did not vary widely with ths ohange in grain size of the
raw material nor with the ochange in forming methed, although the bulk
density values were higher and *lLe appurent porosity was markedly lower
for the spesimens formed from the finer material., Exeminations of the
speoimens and data indicated "overfiring" of the strusture at this

temperature of maturing.

EXPERIMENTAL WORX

(Pata in Record Book No. 3658, pages 34 to 36, and Record
Book No. 380:, pagea 29 to 86. Work oonducted during
the period from July 1 to July 31, 1948.)

Alumina Bodiss

Effect of Pore~Charaoter Variations

Tpnaiilee were formed by plostis axtrusiont from bodies of two

aluminas, Norton Alundum 38900 and T-61 tsbulaer alumina**, eaoh containing

* The forming teochnigue is desoribed in the Appendix,

»¢ The average grain sizes of these materials, as vsually supplied,
were approximately 5 and 22 miorons, respeotively,
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separats additions of two sizes of Nylon monofilanents. The specimens
wore fired for 27 hours at 3100°F. The properties are given in Table 18
ef tne Appendiz.

As expsoted, both the modulus of rupture and modulus of elastioity
values for each alumina body cdeoreased with the progressive inorease in
porosity resulting rrom the? burning out of the different amounts of the
monofilaments, The rupture values did not vary appreoisbly, for a
particuler additicn of monofilaments, with the ohange in either the
diamster of monofilament or the type of alumina employed. The porosity
was significantly higher and the modulus of elasticity value lowsr for
a speoifio T-61 tabular alumina structure than for the corresponding
Norton Alundum gtructure.

Although the fabrication techniques smploysd in this work wers
much improved over those reported last month¥, the prsaent invesiigation

is 8till oonsidered preliminary in nature.

Zireon Bodios

Preliminary febrication and burning treatments were conducted to
aid in selecting techniques for use in e dstailed study of siroon bodies.
The raw material employed was TAM Granular Zircon, wet-miilad in ecne-

gallon milla of a ziroon-porcelai- type for 12 and 48 hours. Specimsens

* Report dated July 16, 1948.
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wore formed by dust pressing, rlastio extrusion, and by slip oasting,
and were matured for 3 hours at 3100°F.* The properties of the specimins
are given in Table 19 of the Appendix.

The modulus of rupture values for these preliminary speecimens,
when matured st this temperature, did not vary widely with the change
in grain size of the raw material or with the change in method of forming.
However, the linear shrirkage snd bullk density were markedly higher for
the speoimens of the raterial which was milled for 48 how's than for
those of the material milled for 12 hours, and the appsreat porosity
values of the former speoimens were wvery low,

A oursory petrographio examination indicated signifioant
dissooiation ¢f the tiroon in these matured speoimens. Also, a oompsri-
son of the apparent porosity values with ths respective bulk density

values indicatec & relativaly high proportion of sealed pores.

FUTURE WORK

Work will be oontinued on the investigation of the effeot of

varying the pore charaoter or the properties of alumina spescimens.

# The preparation of the bodies and the methods of forming were
essentially the same as were desoribed for alumina bodies in
the Appendix of the report dated March 16, 1948. The teohniques
cf firing were similar to those described for speoimens of
alurina in the Appendix of the roport dated December 16, 1947,
The details for thefre prucadures will be given in a later report
when developed further for the sircon todies.
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Techniques will by developed for fabriocating body structures having
various amounts and shapcs of pores.

The study of zircon bodies will be continusd in further investiga-
ticns of the preparation of a raw materisl in various grein sises and with
high purity. An appropriate fatrication and meturing program will be

developed for -he detailed study of this tyre of bedy.

JFLIHZS :CRA/1km
Septembar 3, 1346
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APPENDIX

Properation and Forming of Alumina Bodies

The alumine and Nylom monofilaments of the batoh ware mixed
together by hand and then wers placed in a muller-type, Lancaster mixer
of laboratory sizet a 5% addition of Mogul gum was added oontinuously
during the first few minutes of mixing. Mixing then was continued for
an additional 16 minutes. A mixture consisting of a 10% addition of
water, a 5% addition of glycerin, snd s 0.2% addition of phencl was
preparsd axd added slowly to tho mixing dry batoh. Additional water
then was added, as necessary, to attain the proper extrusion consisteney.
The total water additions ranged from 10X for the body of %tabular alumira
oontaining nc Nylon monofilamerts to 18 -1/2% for the Lody of Norten
Alundum oontaining the higher amount of monofilaments, 0.004 inch in
diameter.

The plastioized bodies ware extruded continuously thr;augh the
steel orifioe, 5/16" x 5/16%, of a piston-type, extrusion appuratus.

The oylinder of the apparatus was "deaired”™ tc an absolute presgure of

. 2 Aty

approximaively 25 mililmstsrs of moroury.
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